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A second q u a r t e r  r ev iew b r i e f i n g  on t h e  " S a t u r n  I B  
Improvement S t u d y , "  NAS8-21107, was p r e s e n t e d  b y  C h r y s l e r  a t  
MSFC on September  7 ,  1 9 6 7 .  T h r e e  v e h i c l e  c o n f i g u r a t i o n s  a re  
b e i n g  s t u d i e d :  (1) a s t a n d a r d  S a t u r n  I B  w i t h  s t r e t c h e d  t a n k s  
(MLV-SAT-IB-CORE), ( 2 )  an  S - I B  w i t h  two 120- inch  s o l i d  r o c k e t  
motor  (SRM) s t r a p - o n s  (MLV-SAT-IB-13.7B), and ( 3 )  a n  S-IB w i t h  
four 120- inch  SRM s t r a p - o n s  (MLV-SAT-TB-11.7B).  For  each  
c o n f i g u r a t i o n ,  two pay load  s h a p e s  a re  b e i n g  e v a l u a t e d :  one w i t h  
t h e  s t a n d a r d  Apollo payload  sh roud ,  and t h e  o t h e r  w i t h  a s t a n d a r d  
NASA 260-inch payload  sh roud .  The MLV-11.7B and 1 3 . 7 B  v e h i c l e s  
d i f f e r  f rom t h e  more f u l l y  s t u d i e d  A c o n f i g u r a t i o n s  i n  t h a t  t h e  
B-SRM's a r e  7-1/3 segment motors as compared t o  7 segments  f o r  
t h e  A ' s .  T h i s  r ev iew was mainly concerned  w i t h  t h e  f l i g h t  c o n t r o l  
c h a r a c t e r i s t i c s  o f  t h e s e  modi f ied  l aunch  v e h i c l e s .  

The f l i g h t  per formance  ground r u l e s  were 72-degree 
l aunch  az imuth  from KSC, 1 0 5  n a u t i c a l  m i l e  c i r c u l a r  o r b i t ,  
c i i r e c t  a s c e n t  and i n j e c t i o n ,  P a t r i c k  A i r  F o r c e  Base (PAFB) 
a tmosphe re ,  and f u e l  AV r e s e r v e  o f  0 . 7 5  p e r c e n t  o f  t h e  v e h l c l e  
i d e a l  v e l o c i t y .  P r e l i m i n a r y  per formance  e v a l u a t i o n  y i e l d e d  
p a y l o a d s  on t h e  o r d e r  o f  118,000 pounds f o r  t h e  M L V - l l . T B ,  
8 7 , 0 0 0  pounds f o r  t h e  MLV-13.7B,  and 3 6 , 0 0 0  pounds f o r  t h e  c o r e  
v e h i c l e .  I n  a l l  c a s e s ,  t h e  maximum dynamic p r e s s u r e  and 
a c c e l e r a t i o n  were w e l l  w i t h i n  t o l e r a b l e  l i m i t s .  I t  s h o u l d  be 
n o t e d  t h a t  t h e  p r e s e n t  J - 2  e n g i n e ,  n o t  t h e  J-2s e n g i n e ,  was 
used  i n  t h i s  s t u d y .  

The major  c o n c l u s i o n s  t o  be  drawn from t h i s  b r i e f i n g  
a re  : 

1. Under maximum wind l o a d  c o n d i t i o n s ,  t h e  MLV-13.7B 
w i t h  t h e  260-inch pay load  shroud h a s  t h r u s t  v e c t o r  
c o n t r o l  ( T V C )  r e q u i r e m e n t s  which exceed  t h e  p r e s e n t  
c a p a b i l i t y  o f  t h e  v e h i c l e .  With t h e  f o u r  o u t b o a r d  
H-1 e n g i n e s  and t h e  two SRM's p r o v i d i n g  t h e  TVC, 
g imba l  a n g l e s  o f  9 . 1  d e g r e e s  f o r  t h e  H-1's and 
5 . 9  d e g r e e s  f o r  t h e  SRM's are  r e a u i r e d ;  t h e  maximum 
a t t a i n a b l e  g imbal  a n g l e s  b e i n g  8 . 0  d e g r e e s  and 5 . 2  
d e g r e e s ,  r e s p e c t i v e l y .  
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2. The relative acceleration for crew abort shortly after 
lift-off is marginal, less than one g, for both the SRM- 
assisted boosters. 

Chrysler will spend some additional time next study 
period to solve the TVC problems. Some possible solutions to be 
considered will be extending the H - 1  naximum gimbal angle to 10 
degrees, and possibly using a different type of attitude sensing 
and correction logic. 

More detailed information on the control studies , TVC 
calculations, and vehicle design modifications are included in an 
unclassified brochure. This can be obtained by contacting the 
author. 
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